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ABSTRACT 
The maintenance and supply system of the Atlantic Missile Range 
Communications Network (AMRCN) is modeled to determine the optimum 
level of men and parts which must be available at Cape Kennedy, the 
source of supply, in . order to minimize the level of failed equipment 
at the four remote sites. The system is simulated utilizing a DYNAMO 
model. DYNAMO is a compiler for translating and running continuous 
models (models described by a set of dtfferenttal equations}. Flow 
diagrams of the breakdowns, men, and parts and the tnformatfon flow 
between these segments of the model are pre.sented. The results 
obtained are discussed and the optimal solutfon noted. 
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INTRODUCTION 
The objective of this study is to forecast the optimal levP.l of 
'· 
men and parts which must be available at · Cape Kennedy the source of 
supply for the Atlantic Missile Range Communfcations Network (AMRCN) 
maintenance and supply system, in order to minimize the level of 
failed equipment at the sites which comprise this system. The word 
optimal may be somewhat misleading. It does.· not mean the best solu-
tion in any absolute sense, but instead refers to the best solution 
that the decision maker can attain with the resources and time 
available.. 
1 
The system will f1~rst be modeled as it presently exists to deter-
mine if the. model is a good representation of the actual system. Once 
this is established, the level of men and parts will be altered to 
see what effect this has on the level of failed equipment. The 
results will be analyzed and discussed and the optimal solution noted. 
CHAPTER l 
SYSTEM DESCRIPTION 
The Af~1RCN consists of four sites: Grand Bahama Island (GBI), 
Eleuthera (ELU), San Salvador (SAL), and Grand Turk (GTK), which con-
2 
tain equipment to provide communications between manned space vehicles 
and ground control personnel. These sites have resident operating 
personnel and a small inventory of repair parts. Site personnel oper-
ate the equipmeDt and perform minor repatr . as needed. If a piece of 
equipment should fail and require other than minor repair, parts and 
personnel are sent to the site (if available), from the Cape to per-
fonn the necessary repair work. 
As parts are used, the Cape orders replacements from a distrib-
; 
utor at Rome, New York, on a one for one basis utilizing a routine 
ordering policy. These parts experience an average delivery delay of 
six weeks. If the parts at the Cape go bel ow a set mini mum inventory 
of eight-hundred parts, they are ordered under an emergency ordering , 
policy, which speeds up ~elivery. These parts experience an average 
deli very delay of two weeks. The emergency reorder policy was es tab-
lished based on the assumption that as the parts inventory level 
approached twenty percent, the probability that .the parts needed 
would be in supply a~proached zero. 
If parts and/or men at the Cape are unavailable, they are sent 
to the site in need as they become available. 
: . 
Both parts and men experience an average transportation delay 
of two days in reaching a site. 
Appendix l contains graphs of equipment breakdowns versus time 
3 
for the four sites, GBI, ELU, GTK, and .SAL taken over a one year period 
f5r the last Apollo lunar vehicle AS-512. They show that as a launch 
date (week 36} is approached breakdowns increase. As a launch date 
is approached equipment usage is increased due to pre fl4ght testing 
of the site equipment. (l) Equipment breakdowns appear to be at a min-
imum when equipment usage 1s at a minimum, and as equipment usage 
increases so does the number of breakdowns. 
The length of time needed to repair a breakdown appears to be 
dependent on the parts. i nve.ntory, orde.ri ng and manpower po 1 i ci es, and 
inherent delays in the system. 
CHAPTER 2 
PROBLEM APPROACH 
The first step in any system study is to identify clearly the 
prob 1 em to be exp 1 ored and the q ues t1 ons to be answered·., To begin 
4 
the study, the internal structure, tbe delays in decisions and actions, 
and the policies governing these actions must be determined. (2) In 
addition we must: 
1. Isolate the factors that appear to i nte.ract to create the observed 
symptoms. 
2. Trace the cause-and-effect i nformati on-.feedback loops that link 
decisions to action to resulting fnf6rmation changes and to new 
decisions. 
3. Formulate acceptable formal decision policies that describe how 
decisions result from the available information streams. 
4. Construct a mathematical model of the decision policies, informa-
tfon sources, and interactions of the system components. 
5. Generate the behavior through time of the system as described by 
the mode 1. 
6. Compare results against all pertinent available knowledge about 
the actual system. 
7. Revise the model until it 1s acceptable as a representation of 
the actual system. 
8 . . Redesign, within the model, the organizational relationships 
5 
8. (Continued) 
and policies which can be altered in. the actual system to find the 
changes which improve system behavior. 
CHAPTER 3 
MOSEL DESCRIPTION 
GENERAL MODEL DESCRIPTION 
Before the implications of the preceding structure,~delays, and 
policies on system behavior can be determined, all of the rather 
general features of the system must be expressed in explicit, quan-
ti ta ti ve form. 
The AMRCN maintenance and supply system will be simulated by 
utilizing a DYNAMO model of the system. 
DYNAMO is a compiler for translating and running continuous 
6 
mode 1 s (mode 1 s described by a set of. dtfferenti a 1 equations). It was 
developed by the industrial dynamtcs group at M.I.T. f~r simulating 
dynamic feedback models of business, economic, and social systems, but 
there is nothi~g in its design that precludes its use for any contin-
uous sys tern. 
The DYNAMO language includes time subscripts that enable anyone. 
to comprehend how the calculations are made. The symbols J, K, and 
L represent respectively the past, pr~sent, and future. These sub-
scripts describe a very si.mple integration scheme (Euler•s Method) 
which is very efficient when modest accuracy suffices. (3). 
The types of variables used to describe the system in DYNAMO 
equations fall 1~nto two major classes-levels (L} and rates (R). In 
addition, auxiliary equations (AJ (which could be eliminated by sub-
stitution into the rate equations) are defined for convenience or for 
.· 
the representation of component concepts that are significant in 
describing the AMRCN maintenance and supply system. Levels represent 
those variables that measure quantities which would be countable if 
the system were brought to rest. They are accumulations within the 
sy~tem. Levels for this model include breakdowns, parts, and men. 
Rates define the present, instantaneous flovJs betvveen the levels in 
the system. Rates correspond to activity, while the levels measure 
7 
the resulting state to which the system has been brought by the ac-
tivity. The rates of flow are dete rmine d by the levels of the system 
according to rules defined by the decision functions. In turn the 
rates determine the levels. The levels determining a particular flovJ 
rate will usually include the level from which the flow itself comes. 
Rates for this model include breakdown s per week, parts per week, and 
men per week. 
For a complete description of the DYNAi"10 representation of a 
system, refer to References [2] and [3]. 
The Af\1RCN maintenance and supply sys tern is broken down into five 
main sectors, Cape, GBI, ELU, GTK, and SAL. The breakdowns which occur 
at these sites will be based on historical data. 
The eouations used .to model the AMRCN maintenance and supply 
I 
system and the final results obtained are given in Appendix II. 
Flow diagrams of Breakdowns, Men,. and Parts and the info rmation 
flow between these sectors are shown in Figures· 1, 2, and 3 respec-
tively. Since the activities which occur at each site are similar, 
only the Cape and GBI segments of ·the model will be discussed. 
BREAKDOWNS SECTOR 
Equipment to be ~epaired originates in a pool called BREAKDOWNS. 
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The equi pme.nt flows into a repair facility, is repaired, and then 
flows out into a sink called REPAIRED EQUIPMENT.· 
9 
The n~nber of breakdowns at GBI in a given instant of time is 
represented by the LEVEL, BGDGBI. The content of this level is deter-
m-i·ned by the number of breakdovms which were there during the ore-
, 
vious time period plus the number of breakdowns which occur in a given 
week less the number which have been repaired during that week. These 
input and output RATES are represented by the equations for Rl and 
RTGBI respectively. 
The failure rate, Rl, is . obtained from the table, YTABl which 
contains the actua 1 eq ui pmen t breakdown rate for GB I. 
The repair rate, RTGBI, is a function of the number of break-
downs, BKDGBI, the number of men, MGBI, the number of parts, PGBI~ 
and the time taken to perform repairs, DELl. 
~~EN SECTOR 
Cape Segment - The Cape contains a number of men who are sent to 
GBI) ELU, GTK, and SAL to repair equipment which has failed. As re-
pairs are completed these men return to the Cape. 
The number of men at the Cape in a given instant of time is rep· 
resented by the LEVEL, MENCAPE. The content of this level is deter-
mined by the number of men which were there during the previous time 
period plus. the number of men returning from the various sites, MENIN, 
in a given week less the number leaving to repair equipment at those 
sites in a given week, MENOUT. The men leaving the Cape is a function 
of the tota 1 number of man-hours required to repair the faulty ~quip­
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GBI Segment - ~1an-hours to be expended at GBI originates in a 
pool called MANHOURS, are expended at GBI, and flow out into a sink 
called fVIANHOURS. 
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The number of man-hours expended at GBI in a given instant of 
t ·irrre is presented by the LEVEL, I~ENGBI. The content of this level is 
determined by the number of man-hours expended during the previous 
time period plus the number of man-hours whi ch are to be expended in a 
given week, MTGBI, less those that have al ready been expended, MLGBI. 
The input RATE, MTGBI is established by the rate, MNGBI. (If the 
level of men at the Cape should go to zero, obviously there are no men 
available and thus no work would be done at GBI. This condition is 
simulfted with a DYMANO CLIP function, MTGBI, which essentially cuts 
off the supply of men to GBI until this situation i s recti f i e d . ) 
man-hours required at GBI in general v.;oul d not be supplied ·in full 
exactly two days after they were requested due to c 1 e rica 1 de 1 ays., 
transportation delays, etc. which would affect the time and number 
of men arriving at GBI. This fact is simulated by a DYNAMO third 
order exponential delay. (Z) This allows the man-hours required to 
build up to the rate requested gradually rather than abruptly. 
The 
The number of man-hours required to repa1r faulty equipment 1s 
represented by the RATE, AUXl, which is a fu~ction of the failure 
rate, Rl, and the numbel~ of man-hours required per fai 1 ure, CONS 4. 
The number of man-hours which have been expended at GBI, MLGBI 
is a function of MENGBI and the time expended on repairs, DELl. 
The number of men at GBI, MGBI, is a function of the number of 
man~hours expended at GBI during a given instant of time. 
12 
The time expended on repairs at GBI, DELls is a function of the 
number of men who are at GBI and the number of breakdowns which occur 
at that site. 
PARTS SECTOR 
- - Cape Sector- Parts originate in a pool called PARTS. These parts 
flow into an inventory of parts at the Cape, and a portion of these 
parts flow out to the sites which request parts. The fl0w of parts 1s 
continuous, and these parts are accounted for by the SINK labeled USED 
PARTS. 
The number of parts at the Cape in a given instant of time is 
represented by the LEVEL, PCAPE. The content of this level is deter-
mined by the number of parts which were at the Cape initially plus 
the number of parts flowing in, less the number flowing out . These 
input and output RATES are represented by the equation for PINCAPE and 
POTCAPE respectively. 
The rate at wrich parts are reordered and their flow into the 
Cape is dependent upon the level of parts at the Ca pe during a given 
' 
instant of time. If this level is at 800 parts or greater, reordered 
parts experience a six week delay before they reach the Cape. 
This delay has been represented by a third exponential DYNAMO 
function as all of the parts in all likelihood would not flow into 
the Cape exactly si~ weeks after being ordered. If the parts at the 
Cape drop below 800 then the emergency routine is implemented, and 
parts flowing into the Cape then experience an average delivery delay 
of two weeks. Again this is represented by a third order exponential 
delay for the same reasons previously cited. The normal and emer-
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The rate at which parts flow out of .the Cape to the sites is a 
function of the number of parts needed at the sites, ROTCAPE. 
14 
GBI Segment- The level of parts at GBI, PGBI is determined by 
the- Rumber of parts which were there during the previous time peti od 
plus the number flowing in during a given week, PTGBI less the number 
flowing out, POUTGBI in that week. 
The rate at which parts flow into GBI is a function of the number 
of parts needed, PINGBI and the level of parts at the Cape. (If the 
level at the Cape should go to zero, obviously no parts would flow 
into GBI. This condition is simulated with a DYNAMO CLIP function, 
PTGBI, which cuts off the flow of parts into GBI until this situation 
is rectified.) The rate at which parts flow into GBI, PINGBI is a 
function of the rate at which they leave the Cape, POTCAPE . Since all 
of the parts requested in all likelihood would not reach GBI exactly 
two days ( 0. 4 weeks) after being ordered, this .has been represented 
by a third order exponential delay. 
The rate at which parts are expended or leave GBI is dependent 
upon the level of rarts at GBI in a given instant of time and how fas·t 
they are installed, DELl. (If the level of parts at GBI should go to 
zero, then obviously no repairs could be made. This condition is sim-
ulated with a DYNAMO CLIP function, which terminates equipment repair 
I 




Four computer runs were made. In the first run, the system was 
initialized with an inventory of 4,000 parts and 50 men to represent 
the existing inventory levels of men and parts maintained at the Cape. 
In the second run the men at the Cape were cut to 20 but the level of 
parts was left unchanged. In the third run parts were cut to 2,000 
and men returned to a level of 50. In the fourth run, both men and 
parts were cut: to 20 and 2,000 respectively. Each model was run 
for a 52 week period. 
All runs displayed the fact that as launch was approached (week 
30}) the number of equ t pment brea~downs tncreased and thus the level 
of men and parts required and sent to the sttes also increased. 
RUN l: _4,000 parts and 50 men. 
The level of men at the Cape steadily decltned as launch was 
approached reachtng a low of 10 men around the 30th wee ~ and an average 
low of 15 men between the 24th and 32nd week returning to a high of 
I • 
47 men by the end of the run. 
The 1 eye 1 of parts s teadtly de.c lined reaching a low of 445 parts 
around the' 30th week and an average low of 800 parts· between the 24th 
and 32nd week, increastng to a hfgh of 4,345 parts by the end of the 
run. 
The maximum rate at which repairs were made occurred around the 
30th week with a 132 repairs per week being made at that time with 
16 
an average of 100 repairs per week being made between the 24th and 
32nd week. 
RUN 2: 4,000 parts and 20 men. 
The level of men at the Cape was completely depleted by the 18th 
wee~ ~nd remained at a zero level until the 45th week, increasing to 
a high of 15 by the end of the r.un. 
The level of parts at the Cape reached a low of 445 -parts around 
the 30th week and had an average low of 800 parts between the 24th · and 
32nd week increasing to a high of 4,345 parts by the end of the run. 
The maximum rate at which repairs were made occurred around the 
30th week with around 72 repairs per week made at that time with an 
average of 60 repairs per week being made , between the 18th and 42nd 
week. 
RUN 3: 2,000 parts and 50 men. 
The level of men at the Cape reached a low of 10 me.n . around the 
30th week and experienced an average low of around 15 men · betwe.en 
the 24th and 32nd week, returning to a high of 47 men by the end of 
the run. 
Parts were completely depleted by the 24th week and remained at· 
a zero level for an 8 week period or until the. 32nd week and then 
started td increase reaching 2,695 parts by the end of the run. 
Repairs reached a peak of 132 around the 30th week with an aver-
, 
age of ·1 0.0 repai. rs per week between the 24th and 32nd week and then 
started to decline as the run approached its termination count. 
RUN 4: 2,000 parts and 20 men. 
· The level of men was completely . depleted by the 18th week and 
remained at a zero level until the 45th wee~, increasing to a high 
I ~ : 
of 15 by the end of the run. 
The level of parts at the Cape was completely depleted by the 
24th week and remained at approximately a zero level until the 32nd 
week and then started to increase reaching a level of 2,695 parts by 
t~i~~d of the run. 
The maximum rate at which repairs were made occurred around the 
30th week, with around 72 repairs per week made at that time with an 










The failed equipment requires from 8 to 28 man-hours to repair 
and from 1 to 15 parts per failure. Transportation delay, for both men 
and parts is 16 hours. These figures were used for all model runs. 
The model appears to function in a manner similar to the actual 
AMRCN maintenance and supply system. As the vehicle launch date (week 
30) is approached, equipment failures at the sites increase and the 
level of men and parts at these sites also increases to meet the demand 
for repairs. The 1 eve 1 of men and parts at the Cape decreases as the 
men and parts are dispatched to the sites to perform repairs. Main-
taining levels of men and parts above 40 and 4,000 respectively had 
no apparent effect on system performance. HO\~ever, decreasing these 
levels below these amounts caused repairs to take longer. 
In the initial run, the level of men and oarts at the Cape 
reached a low of 10 and 445 respectively, indicating that only 40 men 
and 3,555 parts could be maintained at the Cape and still minimize 
the equipment downtime. 
The other runs seem to indicate that cutting the level of men 
and parts maintained at the .Cape to lesser amounts than those estab-
lished above increases the length of equipment downtime, utilizes 
most of the men continuously, and employs the emergency parts reorder 
policy excessively. 
Establishing a level of 40 men at the Cape seems to be feasible. 
However, cutting the level of parts to 3,555 would ~ause the emer-
gency reorder policy to be implemented quite often. This policy is 
quite expensive (five times as costly as the normal reorder policy). 
It appears to be more economical to increase the level of parts 
maint!ined at the Cape to 4,500 parts rather than to decrease the 
existing level as this higher level would make the emergency parts 
reorder policy unnecessary. 
19 
The results noted above include not only the number of men and 
parts actually utilized at the sites but also the men and parts which 
are in transit. Another approach to minimizing the level of failed 
equipment at the sites might be to maintain a number of trained per-
sonnel and a higher level of parts on site instead of shipping to the 
sites from the Cape. Intuitively, it appears as though this approach 
would reduce the number of men and parts required to maintain on-site 
equipment since transit delays .for personnel and parts would be par-
tially eliminated. This apprach to the problem requires extensive 
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* Ar. Tl IIUX!ALlllRY EOUJ P ME"'T / WEEK f,CT IVITY LFV EL 
* 
(I A U )q Ll t.IH EQU J Pfi[NT USAGE 
.. 8 AIJXTLJI,rn EQLJ I PJ.IENT USt, GE 
(I c AU)(fll ARY EOU I P~~trH USAGE 
0 f) AUXILI fl.'lY EQ!JIP~-< E NT liS AGE 
il P•·ll AUX!l.l AI<Y UNT TLCSS 
* 
PM? I• U XT Ll ~~~~ Y Ut~ J T Ll: SS 
(! P~l) AUXILIARY UNI Tl.ESS 
(! QM4 AUXILIARY UNITLESS 
* 
RPl AUXILIARY UNITLFSS 
(I RD.? AUXTLIAPY UNITLESS 
(! PP3 4lJXTLIAP.Y UNI ru:: ss 
(I RP4 hlJX TL I 4PY UNITLESS 
(I IJ(NTN RATF f.IEN/I~EE K MEN RETURNING TO CAPE 
0 MF N()IJT RATF MEN/h'EEK ~1 EN LEAVING CAPE 
Cl M()R,;. ~-'ATE" PfiiHS/ ~! EEK NORMAL REOROEiil r•G RATE 
0 ftAfP RATF PAP.TS/1-iEEK UIERGE•KY REORDERING P~tTF 
0 POT CAPE. PATF PMHS/~iEEK PtdHS LE AV I NG C4PE 
Cl P JIKAPF. RATF PARTS/I~ EEK PARTS P.JTER!"JG OPE 
it PI RATF BREIt KDO~I"' S I riE EK AT G!JI 
0 P2 RATE RRE AI<OOWt-JS /rl EfK AT ELU 
it J:/3 RATF flRf AK(lOWNSnJEEK I< T GTK 
0 R4 RATE BRE A KDOIHoiS/WEEK AT SAL 
(I PTGfH RATE BRE AKOQI·/~15/~:Et:t< J.lED4IREO t>T GBI 
(I PTFLU RAT F. ARE At< DOI1NS / I:!E EK REPA IRED AT ELU 
(I orr:;TK PATF BRE AI(DOI>'NS/WE.EK R[PATRED AT GTK 
* 
PTS/ll PATF B Rf t. K D ()lvNS /.I~EE K REPAIRED AT SAL 
Cl PJNGRI RATE PARTS/ WEF.K FLOWING INlO GRI 
Cl . PI ~JELll RATF PART S/tlf EK FLOWING INTO ELU 
~ PTI~(;TK fiAT!: PAPTS/n'EEK FLOWING INTO GTK 
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.. PTNSAL RAT!'" PARTS/WEEK FL01~ ING INTO SAL 
0 ~NCiRI RATF P t.RT S/~IEE K NE.EDF.D AT GBI 
0 P~tF L U RATF PARTS/H.::Et< NEEDED AT ELU 
-It PNCi TK RATE PAk>TS/wEF.K NEEDED AT GTK 
o . PNSAL Rt.Tf PARTS / WC:EI< NEEDED AT SAL 
0 PTGRI RATF P ARTS / ~<EEK FLOW!NCi INTO GAI 
0 PTFLI' RATF PARTS / WEEK FLOI-:!NG INTO ELU 
0 PTCiTK RATF PAPTS/I·IEEK FLOWING INTO GTK 
0 PTSAL PAT F. PARTS/WEEK FLO'>IING INTO,SAL 
0 P()IJTt; BI R1~ TF PARTS/WEEK UT!LIZEO AY GFII 
0 POIJTELU R.\TE PARTS/WEEK UTILI ZEn AT ELU 
0 POUTGTI( RATf PARTS/WEeK UTTLIZEr'J AT GTK 
0 POUT SAL RATF PARTS/ \'EEK UTILI ZEn AT SAL 
0 fAIII(lfii RATf HAN-HOURS I ~~ E E K FLOwiNG INTO GBI 
0 j.jNfLIJ RATE ~tAN-HOURS/WEEK FLOwiNG INTO ELU 
0 MNGTK RATf MAN-HOUR S/ riEEK FLOHING INT() GTK 
0 I-INShl RATF lo!AN -HOU RS/VIHK FLOWING INTO SAL 
0 1-4 Tf.RI RATF HAN-HOURS/VEEK FLOWING INTO GRI 
0 MTEl u RATF 1-1 A t-1- HOURS I WEEK FLO•VING I NTO ELU 
0 MTGTK RATF MAN-HOURS / ~EEK FLOWING INTO GTK 
0 MTSAL RAT F M.:.N-HOURS/VEEK FLOWING INTO SAL 
0 IIUXl 1-?A T F MAN-HOURS/WEEK NEE nED AT GEl I 
0 flU X?. RATF MAN-HOURSI""t:EK NEE11ED AT ELU 
0 AIJX3 I-IATF MAN-HOURS / '~EEK NEEDEI) AT GTK 
0 AIJX4 .RATf MAN- H"OU RS I\~ E E K NEEDED AT SAL 
<> MLGBI 1-/ATF. MAN-HOURS/WEEK EXPENDED AT GBI 
0 MLELU RATF MAN-HOURS/1'/EEK EXPENDED AT ELU 
0 "'Lr.TK PATE I-IAN-HOURS/WEEK EXPF.NDED AT GTK 
oj) MLSAL QATE MAN-HOURS / WEEK EXPF:NDED AT SAL 
<> YT4Rl TA8LE BRF.AK DOWNS /I~C:EK AT GBI 
9 YT AR2 TABLE BREAKDOWNS/ WEEK AT EL U 
0 YTIIR3 TABLE 6RfAKDOWNS / I:IEEK AT GTK 
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N 1-!fi·JGTK"O 
N HE '~SA L::: o· 
N PCAPE =40 00 
N fl!l i-1 !=-0, PARTS AT GO! 
1-J PF.llj::: 0, P.~RT S Ai ElU 
N PGTi<:::O • Pi\RTS H GTK 
N PShL:::O, PhRTS t.T SAL 
J.J IH< DGHI=O . fi RF.hKDOI-INS liT GBf 
N RK()FLU=O, !:WE AI':DO\INS /IT f.LU \ 
N n:<OGTK=O, ll R E A )\ [) ()' ' I.J S nT GTK 
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R PO.IJTGi:li.~L=' PGill.~<IOELl,!< . 
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A ur,n T ,t< := ( ~·E~Jr,~ I. K l ( CONS5 l 
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D T 1•1\. T K, Kl:: DF. LAY 1 I PNG T K • JK' • 4 l 
Pf.J<';T K,Kl.::(R3.JKl CC OOJS3.K) 
PTGTK.KL::CL!P(PJNGTK.JKt09PCAPE,KrOI 
POIJTGTK &KL=Pr-TK, t::IDEL3 .t< 
A MG TK. K= (1-<ENGTI< • K I ( COt·lSS I 
l ~~EN c; T K • K :::'·IE 1\! G T K • ~~ • <D T I ( 1-< T G T K • J K- ~~ L G T K • J K l 
R t.~NGTK.KL=OELAY3CAUX3,JKto4l 
R MTGTK.KL=Cl!P!MNGTK,JKtO~MENCAPE.K•OI 
R ALJX3,KL=!~3.JKI !C ONS4.K l 
R MLGTK,KL=U ENGTK .K/D EL3oK 
* · 
'* 
o SAL SEGMENT 
0 
l Rt<OSAL.K=81(0SAL,J+ lOTI (R4.JK•·RTSAL.JK) 




AMRCN DY N&MO HODEL ?. / 12/7 3 
T YTAR 4=2 / D/l/0/0/2/ 3 / 2 / 4 / 6 / 3/S / 4 / B/5 /l0/ll/B/6/) 4 /] 6 
X / lS/1 6/14 / 20/lR / 22 /2 0/} 8 /1 6 /12/l0 / 6 /lU/ 4 /2/6/4/ 5 /l/3/2/l/3 
X / 2 / 1/4/ 0 / 6/ l/3/1 
R R4 ,K l =A CT 4 ,K 
A R44, K=C LJ P (J ,O.~SAL .Kf0) 
A QD~.K =C L) P () ,O,PS6L.Kt0 ) 
R P T S ll l • I' l · · ( f.? M 4 , K I ( R 1-' 4 • K l (!3 t< D SA L • K I fl Ell~ .10 
· · L P S td . • K >! P SAl • J <> ! n Tl I P T SAL • J t\- P 0 U T Sr. L • J 1\ l 
R PJ NS IL .K L~ OELAY3 1 PNSA L .JKr,4 ) 
P n r,rS Al..I'L::: IR4, J t<.l IC OIJSJ.t( ) 
R PTSh Lo L=CLIPIPI NSA L.J K oO, ~CA PE. K rOJ 
R PnUT SALcKL~PSAL.K / DF L 4.K 
A 1.1<:;AL.K::(KEN<;AL.t< l !CO NS5 J 
l IJ. [ N s "L • I(= HE IJ sAL • J + ( D T ) ( ~ T s" L. • J t< - I~ L sAL • J K l 
R 4NS4L.KL=D ELA Y3 ! 6UX4.JKt,4 l 
R ~T SA Le KL=CLT I-'IMNSAL.JKtO r MENCAPE.K,O l 
R llll X 4 • I' L - I 1-14 ~1 I{ l I C 0 tJ S ~- • K l 
R •;,L SAL . KL:::MEt..!S/\L 0 1 (·/D E L'~ .I~ 
a-










~~NCaP[,f.IG ~ I<MELU,MGT K tMSALo~ENGBitME NE LU~~ENGTK,~ENS~L 
PCAPF,PG RitPELUtPGTK,PSAL,BI DGRl , BKDEL UtR KDGTKl BKDS AL 
P 1 • RT Gfl J , R I. t Q TEL I I t R 3, f.)"f G TK • R~ r fH S.~ L 
ME~CAPF=~IO t ~O l/ ~GB I =G,UE~U=ftMGTK=K,MSAL~S I Ot25 ) 
~CAD(= PI 0o4000 l/ Pl,Rl:G•P54L=S~PGTK=K~PELU~E(0.7SOJ 
~Tr,8rftGtRT ELU=f,n1GTK= K ,RT5AL=SIOr50J 
DT=.0625/LENGTH~5?/PRTPER=.25/PLT PER= .25 
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1 • c; J 1 
4,11'39 
1 .4 92 
5.1(>5 
.: 
2. 747 1.0327 
) , OCR 4,27P. 
7..X~7 1.2 'd7. 
3 .722 4,A23 
2,1;>!>2 1,4 624 
4.30 '1 c;.O BO 
z.;no Lf>4f:>3 
4,49() 4, f\tJ ?. 
2.1 8 1 1.11330 
'•.7 25 4,79Q 
1,'46 2.231 1.90 6 0 

























2. 445 1. 9014 
4,?91 :3 .71(. 
2.7 .. 2 1,9204 
4,633 ),!:>88 
2.•nr:; 1,9'-0" 
4 0 9TR 1,630 
3.05A 2.0720 
5.'•1:!7 3. 720 
3.?97 2,4679 
A,42A 4,223 
3,402 2.92 83 





3.?.111 2 . A112 
5 . 045 4,00? 
3,09 2.5302 
4,tl43 4,203 
3 . ... ~5 2.3162 
4 , 'len "- .51'4 
3.1'<!3 2.37-1) 
<; • c;r,.., <., 37 4 
"!SAL t-'F'NG~I "'fNELU WENR TI< ~ENSAl . 































1. 95'1 4 
1-1.000 
1, 90.66 
o . ooo 
n2.60 10'1. 69 
1.105 s.ooo 
1',8,1\3 11 1•.29 
3.809 A.OOO 
41 • 31 
5.'>4:.'! 
49,7J 
6 • .316 
f-.7.19 106.07 5rl.SU 
f-..633 5.250 10.773 
60.42 
7.- 8 40 
59,70 
3 .. 273 

















3 . 0Rl r,,ooo 

















6 .31 6 
91.~~ 136.C6 117.13 
8,007 7,000 11.876 
90,24 133.42 126-~4 
3.750 7.500 5,5?.8 
A9.l0 12 9.46 122.9~ 
9.••2 ·o.ooo 13.1oa 
90.47 17.8-71 112.4~ 
5.651 9,500 6,034 
0).93 131.! 5 101.21 




s . 77":> 
?,17.49 1J1,4 C 152.91 
1u.oon &.JJ~ 14,000 






























4 . 000 
Fll • 1 3 





















































































































5'• .5 7 

















































14.2~ 36,7~5 3.?4? 
A,1A2 11.30? 
14.~ 3S.103 ~.~17 
11 ,05S 11.2"> 0 
l4,7'i 3<+.17:' 
/3 , 6-;Q 
3 . II'•~'> 
12.2:n 
15. 34,27~ 1,749 
8 ,1)7 ll.<SA1 
,..EL•J "GTK 
4>:0G TK <HaJSAl 
4,45'1 2,f:.42 fl 
1> . 241> 1',.2011 
4,f~(, 2.70lll 
~." 2'; f, , ()Tb 
5 . 35" ?, 9 7 56 
t>.or5 " · "o" 
~.21Hl 2,7'•tl9 
5 . ~51 ~ . 78 
15,2S 33, '>:31 
13 , 35 1 
3 . 941 ' ';,1>~0 2 .7 2 76 
12,?~ 2 ~ . 126 ~.7Ail 
- - - - -
15.~ 34.JQ~ 3 ,q74 
ll . 20 1 l?.o.?.? 
15,7~ · 34, '; }A 
H . l!7 
) , All?. 
12, 1\? 2 
16. 34 ,7 50 > . 5F,3 
7 ,A1Q 12,9Al 
!~.2~ 34,543 3,493 
A,C t-4 13.9'>9 
16 . ~ 33 . 06'; . 3,711> 
9,076 }(,,097 
16,7~ 31.5 7?.' 3.~71 
9 . '•84 l7.!A7 
17. ?.9. 437 
9,424 
- - - - -
3,9 ?.3 
l7. 31A 
17.25 29 , A57 4,?17 
9, 94A 18 , (\T'i 
17.5 30 . 704 4,04 7 
17.7"i 
9 , )45 1 A,1'? 4 
2<l. , 15' 
A, 'IS l 
'3.91'>0 
1'1, '>\ 7 
1A, 2'1,639 4 ,lll 0 
9,000 2!. 717 
"'· ""l 2 . 50 f5 
5 ,241\ <;.7t!R 
~. 66H 2,A5J1 
5 . "~06 . (,, 091) 
5 . 5n 2 , 5 1 3!1 
6. 7'10 -..4~3 
.,,, 3 1 7.,7 933 
7.-.53 ~ . <':!'• 
6 , Ill 4 3 , 3 'l '' 5 
9,05~ f\ ,477 
6.663 3,6795 
f\ , 973 9,066 
6 , 9:17 ;l, (\49A 
T, t!Tb 9,062 
7.571! 3,1)162 
7, 1•0 " 9,519 
7.4 2 5 .'3,089:; 
t-, 906 1\ , 946 




H. J':>6 3,21"11 
9 .117 11 , 744 
113,2 ~ ~'1.20A 3 . 1\~A A, f04 3.~ 5b5 
M:3~9' 7 2 .?41 1 0 , 2 17 M,040 
! A .~ 27.'-0\ J.A~4 Q , 4.~ 4,}4'>1 





MENEL U ~~NGTK ~E~SAL 
QZ HTELU ~3 
z.~ b72 12~ . &1 17S.Jl 
9,500 1 1 ,4 2 4 13.5 00 
2.1•1 86 l:l~ - &9 
c,coo 7.921 
1~q.06 
13 , 01)0 
105,71 
15 . 70i! 
1 0 1:! .07 
10,<15.\ 
2.9- 50 0 
FI,SOO 
1';3 . 84 2\4,20 1\ Q,QJ 
1S.3 ~ • !l.5 DO 21.625 
?1!.{,9 
7 . 000 
]r.4,74 
6 , 000 
116.0~ 
5.000 
2 . A201:l 1a9,?3 ~11 .1n 1 09.Y6 112~n1 
A,OOO ~.6 9 6 12 . 00 0 9 . ~ JU 4,000 
2 , 8P.9~ 157, 74 224.79 109.10 115.59 
A,SOO 5 . 67• 11 . 500 P . 062 6,00 
2,7472 1~4. 96 22~ - ~2 10C , 3~ i0 9 , A9 
Q,OC O h,i93 15 . 000 9,e52 A.OOO 
2.6~ 85 152.09 Z?6 .7 0 
a;soo 7 . 591 16 . 500 
~M.12 
1 I • 311 
l07.S4 
10 ,000 
2.63 4H 142 . 52 2?0,92 100-55 105.39 
1o.ooo 1 2 , 9r. 7 1a .ooo zo . o1s 12.ooo 
2 .7 ~22 13 9 . 73 225.25 111.73 110 . 49 
1o.s co 7 , 402 19.ooo 1!. 926 1o.5on 
3.1271 
l],COO 
148.~6 ~'7,Ja 132-10 
6,945 20 . 000 1!.55 0 
125,0() 
9.000 
3,4605 15~.€3 266 . 52 147.16 138.42 
l1.5 00 n.~61 21,000 11.2 8 6 7,5 oo 
3.~377 
17.,000 




llo5 . S1 
6,000 
3,958 6 1 ~0.69 3 0 3,12 1~4.65 158.3~ 
11 . 000 l~.oJs 2J . Oo~· 2e . eo2 ~ . oco 
3,A052 1h1 . h7 ?.97 . 00 
10.000 9,433 24 ,000 
3, 7320 
9 . (i00 
1<;8 . 40 
t-,916 
303 . 25 
2S , OIJO 
123. 5 8 152.2 1 
17,3"0 1:l, OO·O 
11 6.~0 
1:1 . 237 
149,?.8 
12.000 
3.M 78l 163 . 9A 334,25 12~ . 59 155 .13 
A,QOO 14,14& 2~.000 2A,817 1~ . 000 
3,b A63 1~4.33 348,16 l4?.,c~ 147 , 4'i 
·-1 0,000 · 7.2')9 2'i , OOO 16,4S6 1:1,000 







·- - - - -
3055.'> 
"l.]}(> 
30 1+0 . 5 
6,264 
60 , 67 
7, 250 





6 ,0 73 
4 7.26 
46.06 
;c9s& . ll 
11 , I} lJ 
r,~;.,r.::; 
c:;,.""50 
r.;a ... ~7 · 4e.3o 
! . 812 
2~91 . 3 
,, • 913 
2q63 . Q 
3 - 926 
2 fl 99 • . '3 












Q,150 10 .000 
f'f;. (•Q 
s ~ Ql\2 
67 o11 
4 . 159 




93 . 21 
9.ssa 
269~.8 62.26 1 00.97 
5.923 l o.zso 5.657 
2611,2 75.i0 
6 ,177 10,500 
126,41! 
"' . l'l'>6 
2Sb3,6 8}.66 l4io99 
6,238 10.750 S . A~7 
2532,3 79. 95 142.22 
7.06) 7 , 085 11,000 
2511,5 79.00 142.41 





2J blt . 7 
llol 00 
23S3 . 5 
6 . 732 







~9.53 142 . 3~ 
F!,OOO 13.,383 
f-5.25 l.\7,63 
r,5oo . 6 . 975 
44,3 3 
2 . 0~ 
3.7.96 
39 . 96 
4 2 .2 0 
50.57 
69.60 






















' 62 . ~4 
66, 1 4 
62.6 1 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
3 . ~hA~ }<;4.1'i 37 7. Al ~~~.HO 146 . 7-. 
l ;> , 0 0 0 ~, II 0 ~ 2 ~, 0 0 0 1 '• , l. 1 7 I? , 0 0 0 
27b~ . r, 
1;. , 245 
~3 . bto 1SS,03 
7. 000 5 , 527 
6A , 89 b0.67 
w 
..j::::. 
PllGE 11 1\MRCN OY~h~O ~00EL ?112173 
TI~f MENC APF ~~~! MEL~ ~GTK 
FlKnG Bf At<nFL'J HP<OGT"' R":OSnL 
18,75 25,47h 3 , A7\ ~.7~9 4 ,55 4 0 
~.74A 23, )b4 )1,47 h . 7,30?. 
- - ~ - - - - - - - - - - - - -
19, 25, H~7. · 4 , 10, 10, 3Ah S,OO OA 
!), 07R 2 3,)43 11, 3~ 2 A.H43 
---- - ·--- -·-------
19.2~ 27.1 0~ 4 . 379 q ,4 2S 4 , 5644 
11 . ~31 2 0 .7~3 1 0 .11~ , , ~59 
19,, 27.641 4 . P.?7 4 . 267 4,4 ~4 5 
12.44? 21.! 5 4 10. 3R4 ~.425 
'~SilL Mf: NG':! l MF.NELIJ MF.'~GTK MFNSI\ l 
q 1 PTGqi R2 RTELU R3 
- - - - - - - - - - - - - - - -
3,4766 15A.~5 '3qo . 1~ · I H2.16 lJ9.06 
14 , 000 12 - 258 23,000 30.904 . 11.001) 
3 ,4195 172.20 414 . 63 200 . 03 13 6 .7R 
1A,OQ O 10. 2U6 2?. . ?0Q 24,74~ lO.OQI) 
2.90~2 175.1 7 377,01 lAJ,3~ 116.33 · 
l, , OQO ~ . 053 23.500 17.316 11 ,500 
2, 7713 l Q3~09 370.~7 17~.36 · 110 . ~, . 






RTS Al . 
PGTK 
- - - - - - - - - - - -·· - - - -
PSAL 
220 3 .1 65.49 16•.2• 77,52 sa.ss 





;2.n 174. 64 
6.000 A,l71 
i5-03 160 .9 '• 
13 . 000 5 . 350 
201n . 2 ~3, 0 0 15~.97 
9,548 10,0 00 5 . 905 
65 . 11 57.72 
73.82 49,64 
77,79 1\7.56 
~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
19,75 26,263 5 , 39~ Q, ~4R 4 . 671 9 
11, 521 ?.3,?12 11. 67A 7, ~ 12 
20. 2 3 .914 5 ,9 4~ 10 , 419 5.1342 
13 . ~1 ? 2~.1?.0 13 . 082 9,4~1 
20,2S . 21, A50 ~. 0~4 10.~7~ 5 . 5935 
13,14A 25,1SQ ~1.6~A 10,777 
.20 ,5 i'J. 1 P, O, <;,~<, ~] 10 , >1~3 5. 71 75 
11. 861 24,1?H 13 , 241 }1, 464 
20,75 zj. 07A 5 ,49~ 1!.038 5,9536 
11.780 24.~~3 13. 44~ 12 , 7~0 
21, 19.190 5,6A9 11.710 ~. 3~86 
12 ,6A1 2A,02 A 1~,0 82 1&, 5 31 
21 . 25 16,271 5 .~ 34 11. ~~ 7 ~.2917 
12.113 24,7,9 13 . 096 14. 342 
21.5. 1P. . 3P.?. 5.~1? 11. 306 5.9657 
l1, A9P 23,n26 11.779 14 ,3 69 
21,75 20,S07 ~.113 10,069 5,1660 
11.971 21.290 10 , 423 13.350 
2?. 2 1. 987 ' 5,4]5 10.176 ,, 0787 
14.053 23 .0AA 10,H 5b 14.0 80 
22.25 20.431 ~ . 043 
16 ,0 5 , 2 4 , AA? 
2?., 21,019 ~.409 
15.699 2?, A"o9 





10. tl5 1 
l O,c'll 7 
11 · '·~· 
5.1 02'• 




13.1 ~ ? 
23. 2 o .• J7 .... ~74 1 o . 2~M s . c?~• 
15. 904 ?.~.<;Q4 1?.4~P, 13 . 804 
2. 9286 ?.15 . 81 385,90 186 , RT 117 . \4 
13. 0 00 10 . 195 2~.500 19,2~3 14 ,500 
3.3923 237.31 416 .7 4 ?0~.37 135.69 
12 . 000 11 . 103 2A. OOO 19, 4 4~ 16 . 000 
J,9n34 ?~3.36 4 39,13 2?3 , 74 159.34 
17. . 000 15,393 2i . OOO 21,766 15,000 
4 , 3?80 226. 12 432-93 226.70 175 . 92 
12,000 14,697 26,000 2 8 . 127 14.000 
4,90 00 219. 93 441.53 238.!4 195 . 00 
12.000 A.oo5 2s . ooo 17.8To 13,oo o 
5.S 9!0 227 , 55 468.41 253 . 95 223.92 
12,000 9,7 08 24 . 000 19 . 972 12.000 
6.1424 ?25.~5 467,P.9 251.61 24 5,70 
14,000 11.719 25.00 0 24 . 319 1'-.000 
6. ~6 7 A ?.20,50 45?.,23 2 38 ,63 ?.58.7 1 
16 . 000 21.137 26 . 000 43 . 329 12 . 000 
6,0653 ~ Q4,5 4 ~02.74 206, 64 242 . 61 
1~. 000 10 . TA9 27, 00C 21.232 17.,000 
6.2 oo o 211.•1 •o7,03 20 3 ,15 2•8.oo 
2n.ooo 1A.526 2e.ooo 30,923 12. oo o 
6.3683 
1'1. 000 
6 , 019H 
l A.OOO 
5, 949 4 
17. fl O 0 
2 1>1, 72 
i!. 7?4 
2 lj6 . 37 
24. 39'• 
271.5~ 
o . P.Il"i 
422.89 
27 . 000 
"10 . o2 
26. 0v o 
411. '·9 
cs . ooo 
20'• . 09 254,73 
20,'·24 13.500 
191.7::l ?.40 . 79 
39 . 057 15.000 
193.~9 237 . 97 
1'>.973 Jr,,soo 
5,q944 27 8 . ~T 4 1! . 92 2Dl.66 ?39 .78 
1o . ooo · ?o . ~S2 2• . ono J0 .7 ti l 1a . ooo 
I I 
195-.Q 106. 47 185 .57 
9.3 49 12.000 5 , 665 
90 ,C4 
19 3~ . 2 121.95 207 . 9 5 10 2.41 
·9.5?0 14,000 6,341 
1~ 52,3 1)3.57 19~.47 100,34 
14.155 14,5 00 10.056 
1710.3 100. 88 188.03 
14.666 1s.ooo 11.~ ~ o 
93,66 
1 64 ~.9 l04,Q9 200.9~ 11 2.53 




7 ~> .7 6 
93.09 
154 4 .3 . 111, 8! 229,3?. 124,32 11Co40 
10 , H32 16,000 9,553 
- - - - - - - - - - - - - - ~ - - - - -
150 9 ,2 1!0.36 22 6 .7 1 123. 10 120,49 
13.re6 l5,75o 12.1;7 
1479,1 101 .2 3 207. 51 109,85 117,86 
22 . 87 2 15,500 24.79G 
1412.5 91.10 17 9 - 35 
10. 89R 15.2~0 12, 795 
1320 . 0 102.15 1 69.~4 
15.~ 4 1 15,000 18.6~7 
12?1.3 
9 ~ 959 
1130.9 





... - .,._ -
126,77 
15.500 
139 . 31 
15 , 750 
20 4 .01 
1;: ,427 
201. 5 0 






93,76 11 7 .55 
91\,66 120.69 
9H4 ,2 155,4 1 227 . 64 1! 3,52 132.!0 
15.243 1b. qoo 17.925 
w 
U1 
I>AGF 12 a~uCN nv~ft~Q ~nOEL ?/1U73 
T1"-F "'E•ICII"F "';'if "'t'-ll '-'GTK 
7.3.?<; 
8KI"'GtiT 8"nFL!I 'l"Of,'i"( Rlc'('SIIl 
11i.A 09 7,043 
15.1', 1\'; ?.?.<"i7 
!0,('77 5. 56 46 
1<>,1~7 14.041 
?.3.5 17.26?. ~.ll?n u,uJI c;,o?~B 
1~.21<> ?1.~~2 14,31 6 13.631 
23.75 18.100 6,010 10,0 76 ~.3P07 
i~.77 0 2?.403 14.623 13.70~ 
?.4. 1H.~7?. 7,00~ 10,I4"i 1',,49~2 
16.56"i 23 . 3"'q 14,S2u \1.641 
24,25 .1q.351 1',,1\HS ~.~73 h,iOY6 
16.1~6 2?.,744 11.334 12.666 
24.5 17.R1A 7~2n"i 10,]54 6.11H7 
16.4MO 21.~~M 11.~57 13,067 
24,75 16.931 7,779 11.132 6 ,4140 
17.331', 25,44~ 14,qH7 14,612 
25. 16,J a~ 7.S3n 11.029 6.41311 
~~.20~ z•.~•o 15.364 l"i.117 
?.5.25 14:10?. 7.A17 11,792 7,0A17 
16.39R 2h,01A 16,92? 16, 7~0 
25,<; 11.39 1 7,077 12,42A 7, ROIO 
l6,A74 26 .9 34 18.13<; 1A,001 
25,75 10,314 7,c;<;R 1?.001 7,9021 
16,030 25,079 . 17.354 17.269 
26; 12,054 7,!9'i 11.303 7,677 ... 
15.59? ?.3.?.A5 ln.344 16.?.91 
26.25 16.?.~6 6.~70 10,457 7,2191 
15.6fl0 22.332 15.729 15.744 
26.5 1 ~ . 367 ~ .14 6 u ,l3n .... 4228 
15,0u? 21.06A 14,7 ti3 14.960 
2..,,7c; " 21,5AO 6.?.2] A.A~~ 6.1344 
15.?.1A 21."in9 14, ~91 1"i,476 
27. 2D,l52 6.?.P• M,~?.S · 6.10~7 
15 ,7 5 1 23.\A4 1'i. ~J7 1~ .7Y] 
}7,25 IH,YAP 6,1',61 9,709 6.~654 
16,717 25.1?7 17.?57 1A.516 
27.<; 1~.1·~ 7.]~· 10.~~· 7 ,4 70? 
18,71R ?H,n4~ 19.0•~ 20 . 612 
U§Al ~E~~~~ ~FNELU MFN~TK MFN31L 





22?.:09 '"· 5 , 0~ 
1? , 9H2 17,000 
6.0936 ?73.02 3o7,23 237,07 ?43,7<; 
1~.000 ln.~71 2~.000 27,013 16,000 
~.2571 277 . ?.0 40) . 0~ 25S . 23 250 .2 ~ 
19,000 1~.09~ ~7 . 000 14 . 676 15.000 
6,2197 ?.~0 . 3 1 405 . P,O ?.5Y.77 74~.79 
2 0 .0 00 14,A2 1 2A.OQO 20,871 1~.000 
5,A1 4 2 (75,40 3 ,~ ,q1 2••.3 9 ?.32,57 
lo.ooo 2!.354 2 A, oco J0 . 61~ 1s.aoo 
5. ~6 20 290.5H 414,17 244,75 ?.3~.~A 
1~.0 0 0 !0, 9IO 2A,OOO 2H,371 l7,0Qn 
6,2 059 311 .1 6 4A5,29 256 . 56 ?.6fl ,2J 
i7,0 00 36 . 06ti 2R.ODO 'i1 , 60i 1A,500 
~ . 2712 301.45 441.16 256.55 250.85 
1~.000 15.715 2~.000 22.9?3 2 0,000 
6,9738 3 12 .~~ 471,6A 2 A3 .27 ?7e.95 





662 .8 : 150,48 








776,0 1•5.71 211.C3 125,80 129,11 
16,129 15,000 16,5G1 
767,4 151.77 220.06 139,64 136.54 
9,297 14.500 9 ,11 6 
7 93 .5 15•.~5 223.76 143,64 137.20 
13,364 14.000 12, 6 CO 
79 4 ,9 146,23 209, 40 130.53 123.78 
1R, 9SO 15. 500 13. 03 5 
~18,1 14S .A5 7)2 . 02 1~6.36 120,64 
1 .... 771 11,000 16,069 
~17,9 14S,93 212,03 12~,07 119,45 
29 ,7 45 1R,500 2 R .7~1 
753.7 133,03 195.21 114,56 111.35 
13,377 20,000 13,0 ~ 0 
731.5 1 3~.20 201.70 122.03 119.57 
12.0 9 2 19 .500 11.908 
7 ,7198 3)9,09 497.13 312.07 3 03 ,79 785 .7 l39,42 217.1 ~ 137.51 135.61 
18,000 2?,359 27,000 34,H26 19 ,0 00 21. 669 19,000 21, 639 
7, 847 7 302.33 4 ~ 0, G2 316,08 3!3,91 
1Q,OOD 2?.,976 2&.5 00 3~,671 1B.5JO 
7,6 42 7 2R7,61 452,13 307.11 305,71 
20.000 2?..245 26.000 . 34.934 ! 8 .0 00 
7,1o77 27 5 .1 4 4! 8,2 9 2R~,77 2G7.9 l 
19.soo ?s.s~r 21. oo~ 39.2~2 1e~sr.o 
&. 4252 253 . 8~ lb9.4] 2~~ . 91 257,01 
19.000 2 ~ .62 4 2A,OOO 3S.e26 19, 000 
6.1 ~ 37 2 4R .92 352. 96 ?.45,38 247.35 
1A.500 1~ . 780 29,000 22,370 19.~00 
6.2 3 1A 2~A.1~ 352,99 244,23 249.27 
1P.000 1~.3~'. 3~ . 000 26.0 66 ?0,000 
6,920Q 2~ ~ . 5 4 3~8.36 ?.~D.61 276. Hh 
19. ~ 00 10.4 ~6 ?9 . 000 15.24~ 19.500 
7,8/~T ?93.33 418 .17 /O~ . Al 315 . 03 
21 . 000 24,H79 ~R . OOO 37 .1 ~3 19,000 
733.6 127.03 201,70 133.27 131,97 
2 4 .021 18,500 23. 856 
655.~ 1 19,79 187.65 127.64 12&.79 
23.7 35 ta.ooo 23.627 
643.5 130.25 196,03 135.72 135.17 
27.1 25 1q. or,o 21.0 ~ 5 
s~•.o · 129,94 1 6&.9 ~ 130.Jo 130.27 
24.921 ~ o. ooo Z4.931 
- - - - - - - - - - - - - - - - ~ - - -
66~.7 13~.21 191 .15 133,02 134,13 
15 .5 56 21.090 15, 68 1 
~U6.4 138 .39 \ q4 , Q5 135.00 137.77 
1 S , C5~ 22.000 1R.• 2i 
59 3 . 1 138.21 19 fi .P~ 13~,83 1~1.67 
10.~ 69 21.~00 1G.870 
S6i .9 154.9u 2 30 . 35 157.~1 165 .68 
25.342 21.000 26 .717 
w 
(J) 
PIIGE 13 A~QCN OYNA ~n ~00E L 21 12/73 
TIME MENCIIPF v.r.AI 
B!< DG 6 T BKO!: LU 
27.75 12. 04 5 7~~67 
1P .i5 6 26 . 9 1<l 
ME LU lo( GTK 
BKOGTK SXDSAL 
11.383 7.7? 05 
11-1 . 2132 2 0 . 069 
2 8 . 1 0 .5 1~ 7 , 955 11. ~34 7. ~~~7 
19.50 1 26, 08~ 17 , 782 19.~66 
2B.25 s .~1 a 8 . 356 11 , 56 9 ' 7. 864 4 
2 0,385 25~444 l7. 50C 19 . 30 1 
- - - - - - - - - - - - - - - - - ~ - -
28,5 9 , 31~ 9. ~ 2 9 12.086 8 ,2 67 4 
21. 4 9 5 25, 956 18.14 7 1 ~ . 528 
28,75 9, 945 9 .~5 2 11. 6 71 8~0922 
20.A 3~ 25. 053 17 .951 11-1,444 
29. 8 . 49 1 9 .7 76 11. 899 ~.4064 






MENE LU MENGTK MEN 3 AL 
R2 RTELU R1 
A. 2910 3 02. 67 455 . 33 308.82 331 . 64 
2?.500 1?.779 21.cco 19 . 219 1o . snc 
R,5697 3lfi.l9 46~.36 315.3 U 342 . 79 
24.000 12.104 26,000 17.~97 19.000 
------ -·----------- - -8,6129 334.23 462.75 31~ . 58 344.52 
23.000 29.312 26.500 ~0 . 573 19.000 
9 . 0770 373,18 4~3.45 330.70 363.08 
22 . 000 16 . 385 27.0DO 23 .~ 14 20 - COO 
8. 7523 378.06 466. 82 323.~9 350,09 
21.000 2? . 761 27,500 26.101 2 1.000 
6 . 6013 391,03 475 . 98 336,25 352.05 







5 05 . 7 154, 12 23 1. 5 0 







4?~.a 1 ~2.~2 2 37 . 27 160 .93 174 ,7 7 
11.997 20,000 13.038 
~91.5 173,90 239 . 83 163. 16 178 .62 
27,5~3 19,500 30.212 
472 , 0 16~ - 34 237,S9 16?. ,G 9 17 8,~6 
16.2 9 3 }9.000 17.03 7 
515,6 181.20 225 . 60 1 56,4~ 165 . 92 
19,,09 18. 5 00 21.07 7 
5l6.4 183. 10 224.39 158 ,3 9 165 , 9 0 
37 . 053 10,000 36,79 1 
29.25 9,2 2 ~ 9 . 720 11 ,96~ 8 , 655 9 8,6J15 33 3 ,00 473,55 346.23 345,26 4 8 7,4 13 0,55 2Z3.2 7 161.34 16 1. 13 
20. 5 17 25 . S4 A 19,55? 17 .82 3 22 . 000 15.961 27.000 19.643 21.500 14.215 17 .500 14,174 
------------------------- ------ .-- ------- - -- -- --------- - --.------29.5 9. 533 9 . o,~ 11 .39 1 8 . ~a3a. 7.9456 362.19 4 55,65 339.35 317.82 ~44,9 167. 13 211.03 15 7 ,0 1 14 7. 2~ 
19. 580 2 4 , 233 1~ . 875 16.289 2~ . 000 36.501 26,000 45.9!4 21.000 34,201 17.000 32.0J1 
- - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - ~ - - - - - - - - -
29 0 75 9, 586 9,2 A3 1 1 . 70 2 6 , 9386 7.9385 37 1 ,32 463 ,10 357.54 317.54 490 . 7 176,69 22 0,54 1 6 3 •• 9 149 .52 
20.4 35 23 .96 4 19,025 15 . 84 7 26 . 000 13.B9J 25,000 17,51 1 20,500 13 . 377 1 ~.50 0 1 1.BG1 
30, 8 , 5 75 9 , 075 12 .177 9,665 9 
22. 96 3 2 4 .924 2 0 . 10 7 1 ~ . 418 
30.25 11.31 ~ 9. 886 11. 069 ~ . 8144 
2 2 . 334 21. 863 1 7, 995 14 ,31 4 
30.5 12 .303 10 . 054 10 . 349 8,387 1 
2 2 ~ 5 1 1 2 0 . 468 17. 03 3 13.1 9 3 
30,75 10. •75 l l.C07 10,703 8 ,7 544 
24~ RB9 2 1 . 8 23 18 ,1 98 13 .7 40 
8 .1 ~0 3 3?8.9~ 487.07 378 , 64 325.93 
28.ooo 32 , 746 24.ooo 39 . 069 zo.ooo 
7. 3333 ]05.~5 462,75 352,53 ?93.33 
2 7 . 500 30 . 0?8 2 ~ , 500 34 , 512 19.5CO 
6 , 810 7 402 . 16 413.95 335:48 272,75 
27.000 !4.772 23,000 15.205 !9,000 
6 . 9986 440.29 ~28. 1 2 350 ,17 279,94 
26 . 50 0 . 2 3.~54 2 ~ . 500 22.805 18 . 500 
551,7 J00,65 233,43 18 1, 55 156 .02 
3 1.075 16,000 26.751 
5'5 . 8 171.90 195, • 5 155 . 31 129 .4 • 
27. 487 15 , 0CO 22,070 
595.7 170.85 17 7.53 14 3 . 86 •117.16 
12.324 14 , 000 10 . 020 
590. 2 184.38. 18 1. 04 147.85 1 18 . 4 3 
15.655 13, 0CO 14.915 
- - - - - - - - - - - - - - - - - ~ - - - - - - - - - - - - - - - - - - - - - - - - - - - ~ - - - - - - - - - - - - - -
31, A, 2 31 11 , 724 10 . 819 8.?091 . 
25 . 547 21.76 7 18. 154 13.238 
31.25 R, 064 12 ,4 46 1 1 . 06 4 9,136A 
25 . 654 2 1.4 ~5 17. 8RA 12.564. 
31.5 R. 033 12. A49 1 1 . 176 <l, 2292 
25 , 9 1? 21. 626 17. 9 21 1 ~ .2 0 2 
- - - - - - - - - - - - - - - - - - - -
31.75 10, 9 10 12,127 10. ~9 1 A. 564 3 
23 ,90S 19 . q87 1~ . 476 10 , 850 
- - - - - - - - - - - -
32. 13 , A0 1 11 .21 7 9 , 5 74 7 . ~ 610 
21 ,7 5 9 1 ~ . ~95 15.0b2 9 . 634 
- - - - - - - - - - - - -
6,926 7 46P.,95 432.75 356 . 32 277 . 07 
2 6.000 25.400 22.000 23,439 16,000 
6 . 8709 697 . 8 5 442 . 57 365.47 274 , 8• 
25 . 000 28 . 056 21.500 24 . 9~2 17.500 
6 .7 150 ~ 1 3,9g 44 7 ,03 3~9 . 17 26B . 60 
24,00 0 45,416 2 1.000 39.502 17. 000 
5. 988 7 485 . DB 415 . 63 342 , 57 239 , 55 
23.000 4r. . 609 20 , 500 41.824 16.500 
5.3oq4 448.67 J82.94 314 . 44 212 . 3' 
22 . 000 19 . 304 20 . 000 16.477 1 ~.000 
I I 
625.9 196, 66 102.79 150 .33 11 7 .0 3 
19. 30 2 12.0CO 15 , 0 10 
673.4 202 . 33 181 .1 4 1 49.~7 112.76 
20 ,599 1l .SDO 15 . 49 2 
r 
720 .7 205,40 179, 72 148, 3 3 108. 27 
3 2,624 11. 000 23,740 
680,8 190.15 163.67 134 . 88 
34,4 75 10.500 24 .11 2 
716,4 18 1. 76 155.82 12 7 .86 
13.531 10.00 0 9. 139 




PA(;E 14 AMQ CN DY NA MO ~OOE L 2 / 12/73 
TI II, f. "'ENCAPE" 
BKOGB T 
Mr;A T ~EllJ MGTK 
AKOSAL f:!Kf)c:lll f!KOGTK 
32.25 14 , 471 11. 0~~ 9 . 514 1.1aoo 
21.795 18 . 590 15.2b9 "9 . 454 
32.5 17 .075 
2 0 . 255 
10, 130 
17, 0<\5 
~ . 7 1· 1 7,15'?0 
}4,457 1'),303 
32.75 1v . 540 
20 , 033 
9.679 · 8 . 307" 6 , 9i61 
16.259 14.633 7,535 




33.25 21.63? 9 . 234 
ZO . CH 14.397 
------
7, fl52 6. ~4 26 
15 . 11.> 7 6.7ll3 
7 . 3)2 6, 5669 
15.254 5.961 
3 3. 5 2 1.197 9 . 505 7 , 159 7.1675 
21 . 081 14 . 204 15 . 7Q 4 ~.013 
33. 75 2 1.05[\ 
2? , 391 
9 . 9?6 
14 . ;?27 
34 . 19 . BOS 9,9 13 
22 . 306 13 . 290 
34 . 25 2 1. 23fl 
22 . 46(1 
10 . 2 14 
12 . 75A 




t- . ~1 7 7.258 2 
15 . 237 6,879 
6 ,40(l 7 .1359 
}4 , 317 7 . 32 1 
34. 5 25 .2 76 '!.1'•5 5.392. 5. 9480 
2 0 , 16 1 .l1 . 2JS 1 1 . 687 6 . 614 
M5Al 
R1 
ME"'SF3! MENELU ME"NGTK ~FNSAl 
PiG8I 2 PTELU R~ 
5 .130 ~ 443,5 4 Joo.5• 311.20 zo5.2• 
22. 500 35.267 l9:G OO 30.260 16 . 750 
4.5559 405.22 
23.0 00 29.~ 64 
Jt.r.>.fHJ 2~6.30:. 
1!1,000 25,442 
4 , 1761 3~1.1a 332.30 277.~4 
23.500 39,005 17.0~0 33, 479 
3, 71 52 376.02 
24,000 26 . l rl5 
314.06 <:73.71 
16 , 0('0 21,972 
3.2 254 369.34 293.20 274,68 
24,500 15.873 15,500 12.606 








3 . 1102 3R0,20 2A6o37 286,7 0 124.~1 
2~ , 000 2Co4l4 15,000 15.377 17.~00 
3,0~ ll 4 3~9.86 




13.5C0 · 16 , 000 
3,0070 39~ . 51 20~.69 290.33 120.31 
2 6 ,ooo 32.5~' l4.ooo 21, oc2 1~.ooo 
3,1192 
2: .. ooo 
408,57 256,31 
~9 . 1Q7 14,500 
285,44 
3o . e11 
127.97 
13.ZSO 
3.0072 365.81 215.68 2)7.92 120.29 
24,000 16.246 15.000 9,582 11.500 
-- - - - - - - - - - - - - - - - - - - - ~ - - - - - - - - - - - - - - - - - - - -
34, 75 24,4>50 
20 . 605 
9 , fiS3 
11 • f\4(, 
~.235 5 . 5266 
10 . 928 ti - '·06 
35 . 25 . 574 9 , 432 5 . 516 5.3213 
21 . 157 12 . A! O 10 ,1 65 5 , 951 
35.25 ?.7 , 7 A8 8 . 169 
17,890 11. 570 
35,5 3 0. 20 1 
17,545 
7 . Q63 
11 . !\05 
4 , 990 4 ;050 2 
7 ,345 4 . 206 
'S,oe9 3 . 5363 
6,207 3.521 
3.0165 3~2 . 1~ 2 09 .41 




9 , 750 
3,0415 37~.2B 220.65 212. 85 121.66 
2z.ooo 40 .0JS 16. oo o 23,425 8.ooo 
2 .3447 326.77 199,61 162.01 
21 . 000 l7.~S1 15.000 10,732 
2.0172 
2.0. 0 00 
318.~2 203 - 56 





80 . 1'9 
5.000 
------ - -------- ---- -.-- - ---- - -- ---- - -- - -- - -
35, 75 · 3? .1 5R 7,432 
17. 046 11. 70!\ 
- - - - - ~ - - -
36 , 32 . 245 7.55 1 
17, 690 12 .- 177 
. 36 , 25 32 . 3JA 7,A60 
17,79~ 12.271 
- - - - - - - - - - - - -
36 . 5 32 . S10 7 . 13fl 
16 . 165 1 1.~6~ 
4 , ~31 2,6929 
5 . c17 ?.91!1 
5 . 1 12 2.5657 
4,263 ?..654 
5,36A 2 . 20~0 · • 
3.'•94 ?. . 441 
5.032 l. h3 15 
2,11'1'· ?.32<: 
- - - - - - - - - - - - - - - - -
1.6310 297.27 197,23 115.72 
19,000 10.8~1 13.000 7 . 19~ 
1,4666. 302,06 204 . A8 102,63 
1A,OOO 26.l9Q 12.000 l7,7h2 
1 . 3323 314.39 21•.73 88.20 
17.500 17.COJ 12.500 12,164 
1.1068 ?9:!,53' 201.27. 65.26 
17,000 18.125 1J.O OO 12.~33 
\ I 
65.2<\-




3 . 250 
44.27 







PGTK PS AL 
773,1 192.25 165 . 75 . 135 .38 89. 16 




27. -:'1 (, 
933.7 
19 . 061~ 
l74,C6 






















53 . 51 
1053 , 0 149.92 1 13.30 11 2 .95 49.33 
15.396 a.ooo 6.6~u 












- - - - -
1278.7 149,43 
10,569 7.000 
1366.7 l 50.94 
12-~ 3 3 s.soo 





10 1 .17 
15 , 428 
87.92 






1394 ,7 149.c1 ~~.15 
22.594 4.000 12 . 924 
84,62 
1471,0 133.7 1 















5 1 .4 1 
4>9 . 3 1 
48. 77 





3A o4 3 
28.92 
1734,8 130,'-4 
8 . 909 2,000 
94.28 
5,100 
46,47 : 2~."9 
1838 , 1 136.66 
4 , 999 J , CCO 
lA 'Y5 . 1 121,130 





38 . 6 5 23 . 17 
2 7. 72 1A.53 
w 
OJ 
PAGE 15 A~PCN OYNA~O MODEL 2/12113 
TIME I'!ENCAP(. " GA ! . MELU MGTK 
At<:OGBJ Bt<QEL\1 Rr.DGTK ~K' OSAL 
36,75 34,338 . 6,RQ3 
14,90R 10,9 04 
37, 35.770 
14,316 
6, 4 76 
11.053 
37,25 34,974 6,470 
14, 67 0 1l. P.5 1 
37.5 34,4 36 6.4 5 7 
14. 48A 11,9 75 
37.75 32.590 6.95 9 





3e,25 31.01 6 7. 30 1 
4,787 1, 3521 
2.•no ?. 600 
4. n29 
3 , 62? 
1.322 '• 
3.220 
4,803 ' 1. 5132 
4 , 526 4, 029 
5,031 1. A2o4 
5,010 "> . 495 
5. 56 2 ?., 228 7 
5,1,(>5 '• , 961) 
5.9 813 2.51 60 
5, 564 5.156 
- - - - - - ·- -
. I .14,659 11,701 
5.654 2. 5156 
5 , 0 71 '• . 81 2 
,. 
-. 
38,5 30,90 1 7,441 
14.024 11. 536 
38,75 32. 865 6,537 
11. 6 79 l0,4 fl6 


























?, 95 3 
A,OA5 
5, 890 2.5 316 
s.o5 8 4,820 
5.271 2,2804 
4, 761 ,,,1: 80 
4,637 2.0 679 
4.522 4 . 141 
4. 1•32 2.C 584 
'•.7 24 4.137 
4 . 320 2.1 03 3 
'•·805 3.910 
4,410 2.2145 
4, 845 3.553 
4. 3 17 2.1 901 
4• '•6::! ?, 'r7 9 
3, 9 1>4 
3. GO O 
3,97 8 
3.5~7 
1 . 9758 
1. 9'•0 
1,936 3 . 
1. 808 
- - - - - - - - - - - - - - - - - - - -
40,75 40 . ?20 
5,7 5 4 
Ill, 40.1 1\0 
5. 52 C\ 
2,911\ . 3.77A · 1,6 992 
7.'>~9 ?.. 601\ 1. 715 
2 , Q9S 
7,300 
3. H25 1.5 311 
?..1 90 l- 970 
- - ... 
MS~L MENGB I M E ~ELU ~E~GTK MENS6L 
R1 RTG~I R2 RTE LU P3 
1.031 4 275.71 191.50 54 . 06 
16 . 500 2A,l0S 1J . 500 19 , 5?.8 
1, 0845 259.04 
lf:-.000 15.897 
1 95 . 15 
14.000 
1,2804 258,81 1Q2.13 
15.500 12 . 092 13,000 
1.5(:.?3 zsa . 29 . 201.23 
15,000 11 , 940 12,000 
52.90 
1 1 . 367 
60 , 53 
8 - 96 0 
73, 0<:> 
9 , 3'"5 
1.9326 2 78 . 38 223.27 89 .15 
14.50 0 1b.333 11.00 0 13,103 
2,21 56 29 5.96 2 39.50 
14, 00 0 21,046 1 0 , 000 
100 ,72 
17. 0.!3 
2,2703 292,05 234 . 17 100.63 
12,C OO 15,947 10,25 0 12.7GB 
2, 3361 297.64 2 35.~0 101.26 
1 0 ,0 0 0 . 17 .0 73 10,500 13,517 
2,1 376 261. 46 210.82 9 1. 22 
a.ooo 18.867 1 0 . 750 15.217 
1. 9306 212.11 le5.49 
6.000 7,673 11,0 00 
2.72 
6"';12 
1. 8B69 180 . 08 17 7 ,30 82,34 
6,500 19. 20? 10,50 0 18 . 09 7 
1. 6 6 60 150.32 172,78 
7, 000 6 . 639 10 . 000 
84. 13 
7.632 
1, 859? 136,17 176,42 88. 58 
7.5 00 7.812 9.500 10,1! 9 
1 ,6632 124.54 172. 6 7 67~60 
e.ooo l o.o•9 9.ooo 13. 927 
1.277 5 1 13. 60 
1,ooo 4 , oi5 
1 .1032 l!B.l1 
6,000 13.294 
157,7 7 79 .03 
8o250 5" 656 
1 59 . 12 77.45 
7"500 17 0 902 
. 8Q32 11 6.72 151. 12 




5 ., 750 
43,38 
7,000 
























51 . 10 
3 ,000 




.6686 . 119.61 152.99 
4.000 7. 429 6.000 










1958 , 4 11 5.23 
5.531 5,GOO 
sc.so · 23.3 8 , 17.66 





2 0 77.3 121.80 
?.033 5.500 
21'•2.3 1 <~.03 
3.386 5 . 000 






2239 . ~ 121.23 103.75 






5,502 '1. 250 








25 09. 3 lo o.os · G0.79 
6,593 4,750 6,101 
2 60 1>,9 
?..9 '18 






2 797 .I) 
7.074 
2 8 76.8 
2.'336 
2916.3 
8 .7 23 
fl1,41 . 7 1 . '•8 
s. ooo 2 , 799 
68.33 
4. 00 0 
5 8 ,56 
3,000 
67.2 1 
11. 10 1 
63 . 35 
3 .302 
57 ,en . 78 .16 
2,CC'O ~.273 












4 ,9 76 
r 25,16 20 •. 72 
29.22 24,62 
35.82 3'), 86 
- - ... -
4 1. 43 36.00 
43,2t: 38,07 
40.52 36,50 
3>'.75 36 . 60 
34.73 32.47 
3 1.T6 29.57 
31.0 7 28,45 
33.3 4 29. 44 
39, 58 32.82 
41,46 31.00 
38.26 24, 45 
36. 46 20.!39 
- - - - - - - - - - - - - - - - ~ - - -

















PAGE 16 AM~CN OYN~~n W.OOcL 2/12/73 
TIMf. MENC~:>f 
HKD(;BI 




41,25 41.299 ?.~79 3.476 1.0333 
~.607 ~ . &14 1 .344 ?.114 
4},5 41,(,54 
4,535 
















43,75 44, 105 
2 . 61 '• 














2 . 304 
6.171 
2, 4 73 
6.585 
2.403 

















45, 44. 054 1. ~ 911 





3.221. , 5650 
,967 ~.:59 




















2, 763 1,0158 
2,729 J,C97 
2. ·;2 c; 1.o e3 1 
2, 1)40 ),0 84 
2. 580 1,1768 
2.403 1 . 354 
2,4 82 1,o ec s 

















45.25 44.433 l,<; 4R !,929 , &582 
3 . 0•F 4.~47 2,331 1 . 804 
- - - - - - - - - - - - - - - - -
•5.s 44,437 I.~~• 1.~ ~A . e5Q4 
· 3.056 .... ">no ?,715 1.706 
-.. - - -
M31\l; 
I'll 
MfNGfl! ~ENELU ~[NGTK MENSAL 
RTG3! R2 RiELU R3 
, 9il1 1 07.!~ 139.06 43 . 33 36,44 
4,500 S,ZS4 6.250 6,~4~ .500 
1,0224 100.~2 l34,ZO 
s.cco 4.>93 6.500 
l,l lC2 
5,500 






95 . 00 !2S • .St\ 
S,B42 (•, 750 
e9,?. 1 !2 0.55 




•• ~92 1.0 00 
21.56 
6 . 6/p). 
2 3. 4'• 
7 . 913 
19,47 
6 , 285 
20-C:3 
5,059 
2 4 .9:1 
9,699 
,99~2 96,14 126.71 J0.63 






4.0 0 0 
. 5333 
5.000 










fl0 ,32 llC:.Z5 
5 .577 7.000 
c~6.25 1 1o . so 
5,9'•2 6 . 5()0 
51.23 101 0 CO 
3.026 6,0()0 
49 , G2 103.20 
2 . 320 5.500 
50.69 
1,G85 
!:·9 . 06 
2,410 























4, 87 1 
43.2~ 
3,667 












4 4, 19 
2,0\lO 





















J . OCO 
39.44 
<>.ooo 
. 85~2 ~1.93 77.17 26.33 34.13 
3.500 3.046 5,5oo 3 , o95 3.soo 
, 833 1 <;8.57 79,92 34,02 33 .3 ? 








3112.1 so. 77 66.27 ·, 21.05 
- ~·:6~ - ~-~5~- :-~3 ~ _\_--
31c,a. 2 
1.565 























11 . 16 
9,02 
9.0 ... 

































































26,1>8 . 43 . 02 























3 863 .6 2A.2fl 3".9~ 11. 72 15.~2 
1.305 le7 50 1~6 8 ~ 
389?, 7 26.93 3~.79 15.73 15;38 
2 . 197 1, 500 2,148 
~ 
0 
PAGE 17 AM ~CN OYNA~O MODE L 2112/73 
Ti l-lE MENCAP.F 
Bt<OGfl J 
45,75 4 4 . 3 2<? 
3,38A 
.- -
46, 4 3 , 87A 
3, 816 
4 6,25 43 ,95 7 
3 , 85 7 
46,5 4 4 , 4'-!'i 
4 .176 
1.6,75 4 4 , 5"'3 
4 . 585 
47, 4 4 , ()7 2' 
4 , 5 72 
47,25 4 4 ,7511 
4 , 8 09 
47.~ 4 4 ,9 7 7 
4, 78 3 
47,75 45 ,179 
4 , 554 
48, 45,056 
4. 72? 
48,25 '>5, 0"t5 
4 . 557 
4 8 ,5 45, 402 
3. 7b 2 
48 ,75 45 . 712 
2 ,'191', 
49, 45 . 62~ 
?.. 261 
49.25 45, 22 0 
1. 529 
49, 5 45 . 03 ! 
1. 416 
">9. 75 4 4 , ft 75 
), 79 A 
~GA I MELU MGTK 
~K~E L U BK OGTK 8KOSAL 
1.459 
4.7 06 
1 ,54 5 
4. 71 6 ' 
2.1 0 0 
2. 9IJ(• 
2. 11!4 




! . 535 
l, t;BJ 2,002 
3 , 989 2'.528 
1 . 15'< ~ 
1. 26'• 
1,7 04 1. 88A 
3. 588 2. 22::1 
1, 099 1 
!. 370 
1. M 3 
3,24B 
1. R49 
.2 . 526 
2. 0 09 
2. 11 2 
2 . 0 )2 
1 .654 
2,07 0 
1, 19 5 
2 ,2 19 
, 93 7 




1 . 09R 
1 . 1 14 
1, 753 1. 0105 
1. 972 1 . 72 2 
l. 41 q 
1 .~14 
1. 260 
1 .3 1(, 
], 02A 
1. 269 
, Rl 6 









• 7 116 
2. 5 ... 1 
,6059 
2 . 595 
. 5716 




1 . 587 
, 95?.9 
1 , 506 
. 352' 1.1230 
2 . 884 1 . 990 
1. ~3 3 . . .so 1. 2846 
1 . 76 9 • 3. ?.62' 2 . 910 
1, 1A 7 
2, 411 7 
, P35 
2 . 7i2 
. 6 7 11 
2', A0 9 
, 662 1. '•194 
3, 4 17 3 . 75 9 
, 935 1. 52 41 
3. 365 4 , 080 
1.l !>lt 1. 5300 
3 . 0~>0 J . 817 
M$A l 
R1 
. 8 17 '1 
ot . 50C 
"" - -
, 7919 




















2 , ';142 ' 














82 - 80 
4.! 4 7 
RB,75 
5.253 
, 99 7 1 9o. :n 
3 .000 10.117 
,7 425 
2, 00 0 
. 6666 












3 . 550 
6 5 .30 
4 ·'• 9 7 
,.,, .46 
2 . 005 
33.41 
J . 70 B 
2 7.1 2 
2 , 901 1 
- - - - - - - - - - - - - - - - - ~ - - - - -
so. 4 4,594 , 753 1 . ~36 
2. 653 2.6 AS 2 . 7~4 
1. 4566 
;1,232 
1, 737 4 )!l, l 2 
(. . 000 1. ?.6 0 
I I 
FNELU ~E~GTK ~ENSAL 
R2 PTELU R3 
84.00 











so . -.o 













18 . 00 
4, 0 00 
26 . 50 
3 , 500 
37. 3? 
3 . 000 
46, 14 
2 . 500 
"1. &'> 
<>.228 
47 .... 9 
'?,933 





2.974 1. JS IJ 
43.96 2 4 ,16 






















1 . 129 
6 0,96 
4 , 1!>9 
6 1 .20 
5,05 1 







~ . 01)0 




39 . 88 
3.250 
29 . 70 
3 . 500 
26.66 
3 .7 50 
31 . 62 
4.000 
43,4?. 
3 . 500 
58 . "'6 
3 . 000 
69 ,1 ?. 
2 , 500 
49,42 56 . 34 69 , 5C 




2 . 1 0·~ 
39'•9 . 9 





40t'5 . 5 
1 . 705 
'•023.6 

















4 ! 95 . 8 
2 ·',03 
420'1 . 0 
6.757 












2 , 50~ 
3-4 , 9 7 
3,250 
37 . ..  
4,000 
0.37 






. • 000 
'12.30 
1.~00 





6 . 000 
2 0 . (~0 
~~. 750 
14 ·'·4 
3 . 500 




















15 . 50 
2,15B 
13.86 
2 . 667 
10.70 
,, • 4 71 
7 .12 
2.>83 
6 . 43 
) . 257 
1.c.o 
2 .1 9 3 
10.137 
! . 3 42 
1 5 . 84 
6 . 507 
19.4 7 
7,552 
4237 , 5 ! 2.94 21 . 10 
2 , 425 1. 000 2 . 68 7 
- - - ~ - - - - - - - -
PG71< PS AL 
; )9 , 64 15.27 
I_ - - -
21,92 14 .56 
20.33 11 . 73 
::. 9,06 lO,SG 
18.61 11. 5 0 
15. 75 13, 54 
1 3 .89 16,77 
11 . 83 19 ,30 
1 0.60 19,85 
12.59 2l .J. 1 
1'- . 45 18 . 64 
l7 .33 13. 67 
20.10 12. 06 
21 .92 13.41 
23 . 53 17 . 9 1 
25.72 24 . 68 
25 .77 . 2 9 .25 
24,82 29 . 70 
.p. 
__, 
PAGE 18 AMPCN OYNAMO MODEL 2/12173 
I 
TIMe M(NCAPf M(;Rl MELU MGT~ I'! SAL Kf.NGSJ PI.EN::O:LU "'ENGTK WENSAL PCAPE PGBJ PELU PGiK PSAL 
Bt<DGB\ ElKDF:LU Bt<DGT~ BKDSAL Rl ~TGBI R2 RTELU R~ P.TGTK R4 RTSAL 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
50.25 44.33'3 1.027 1.267 1.399~ 1.61 83 4l . C7 50. (;0 c;&.OO 64 . 73 42 1>9 ,0 16.21 20.76 2<:.97 26.60 
3-!>00 2. !>21 2.52~ 2.&99 4.500 5.0 60 i.soo 6.251 1,750 6-900 l. 500 7. 971 
-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
so.s 44.861 1 .4 03 ) .12R 1.1 .... .,0 1. 1903 '>6.10 45 .12 45.7<> 47.61 42!>2.0 20.5[) 17 ,6(, 17,9:; 19,03 
3.714 2.365 1. 937 2,002 3.00C 4 .539 3.COO 3e 65 1 1.500 3.69? 2~ 000 3, 8 1•S 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- . - -
50,75 45.0[)1) 1,602 1.070 . :n:::.o ,9641 64,07 6.2.,-:'q 38 .92 38.56 4275.9 24.80 17.1 '> 15.52 1S,59 
3.410 2. 4113 1.62·" 1.!172 ).500 3. 572 3,500 2.3 9 1 1.250 2,!72 ~.5 o o 2. 154 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
51. 45.234 1 • r-(14 1. ll 9 .6&!>2 ,9097 6'>.17 44 ,75 3 4,6 ':> 36.3'>1 42 813 . 6 ?.S,o\-9 18.27 14,02 H,';!O 
2.828 2, 858 1, 442 2.071 ,000 3.•n 4,0(10 2. fJ.27 1,000 1.1378 3.000 1.975 
~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
51.25 45.230 1.363 1.231 • 71,68 • 9!)09 S'j. 53 49, 23 29.95 37 ,.6t+ 4301.0 ?.l. 98 20.19 12.21 15.45 
2, 040 3.134 1.206 2.257 ,750 4.156 3r230 3.7~1 ,750 2.289 2,5?0 2 . sn 
---------------------------------------------------------- -·- ~---51,5 45.787 .9 1•6 1,332 ,5 963 ,9'?t3 37.83 53.2'1 23.C5 39.65 43i4,6 ;5.<:6 21 , 82 9,72 16.25 
1,4 73 3.013 ,898 2.l~2 1.500 4 ,132 2. 5CO 5,02'J. ,500 2.&10 2,000 ~.339 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - -
51,75 46,552 ,f>91 1.207 ,3919 ,6933 231'165 4a .. 29 15.67 35.75 43 3 1,1 9-77 21.:;0 6.73 15.81 
l.21R ? • 43'• .545 1. 793 2.230 ),513 3 1. 750 3.<.'18 .2so_ 1. ot,8 1,!500 2,306 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . -
52, 46,91'• , '>44 1,!55 . 3083 .a~.,· ~ 21.75 1.6,21 12.33 34,58 43 1>5, 0 9.t2 2).59 5,58 16.22 
1.536 2.140 . 363 1.630 3.000 ,954 1.000 2.010 ,ooo .538 1,0CO 1,506 



























50 MEN, 4000 PARTS 
50 MEN, 2000 PARTS 
20 MEN, 4000 PARTS 
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..... TIME (WEEKS) · 















50 MEN, 4000 PARTS 
20 ~~ EN, 4000 PARTS 
50 MEN, 2000 PARTS 
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50 MEN, 4000 PARTS 
50 MEN; 2000 PARTS 
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